INTRODUCTION
The strontium, manganese, and iron concentrations of the carbonate fraction were measured in samples from Hauterivian to Pleistocene sediments. The carbonate fraction was obtained by crushing the samples and then dissolving them in acetic acid. Trace element analysis was conducted by atomic absorption spectrometry using the method described by Blanc (1971, 1972) . Mineralogically, the composition of the carbonate fraction always corresponded to low magnesian calcite. Exceptions were found in Aptian-Albian beds which contained no calcium carbonates in spite of a high weight loss when dissolved in acetic acid. For these samples, X-ray analysis showed the presence of quartz, opal, amorphous matter, and rhodocrosite. All data are summarized in Table 1 .
RELATIONSHIPS TO INSOLUBLE RESIDUE
In some samples, the percentage of insoluble matter remaining after treatment with acetic acid was large enough to suggest contamination by the insoluble elements.
For strontium, the concentrations measured generally show no correlation with the levels of insoluble matter ( Figure 1 ). However, a more detailed analysis shows a distinct positive correlation for all Hauterivian to Eocene samples. Therefore, the results are unreliable where the amount of insoluble matter is greater than 70 per cent. For manganese and iron content, no correlation was found with respect to the level of insoluble matter.
STRONTIUM AND OXYGEN ISOTOPES
Strontium concentrations, which are quite high during the Pliocene, Miocene, and Oligocene (Figure 2) , show a sharp decline in Eocene and older rocks. This decline continues gradually to the Hauterivian and is due to increasing diagenesis with depth (Renard et al., 1978) . It appears that the strontium lost from the carbonates must be trapped readily by the argillaceous rocks since a positive correlation between the level of strontium and the percentage of insoluble matter is found only in Eocene and older rocks. It is difficult to pinpoint the exact cause for the strontium loss. Depth (hence temperature and pressure) may play a part. However, the graph comparing strontium levels at different depths (Figure 3 ) is irregular and the variations in the amount of subsidence may be a causative factor. The relationship to sedimentation rate (Figure 4) is also not obvious. The periods of extremely high sedimentation (Miocene-Pliocene and Barremian-Hauterivian) do not show particularly high losses of strontium.
The levels of strontium tend to increase during the Maestrichtian, a phenomenum shown quite clearly at Holes 390 and 390A of Leg 44 (Renard et al., 1978) . One possible cause is the weakness of the diagenetic process during this time. It also could be simply that the original strontium levels were higher during this period.
A strong positive correlation is shown between the isotopic oxygen composition and strontium concentrations ( Figure 5 ). Statistical analysis shows:
Correlation coefficient "r" = 0. Veizer (1977) .
From Figure 5 , it can be seen that regardless of which fractions are considered (Strontium levels of oxygen isotopes), the geochemical (diagenetic) division is situated between the Eocene and the Oligocene epochs. At present, we can offer no causal explanation for this.
MANGANESE
The distribution graph for manganese concentrations ( Figure 6 ) shows the following: a) Two impoverished zones: (1) the Miocene and (2) the Hauterivian-Barremian; b) One rich zone from the Maestrichtian to the early Oligocene (particularly the late Eocene).
The manganese level in a carbonate depends upon two principal factors. One factor is oxidation reduction conditions during deposition (Michard, 1969) . In a reducing medium, the manganese coprecipitates with the carbonate which leads to manganese-poor limestones. In an oxidizing medium, manganese dioxide precipitates, leading to limestones rich in this element. Secondly, the manganese level in a carbonate is influenced by the amount of manganese in the seawater, which introduces the problem of its origin. The manganese can be the result of either continental erosion or submarine volcanoes (an exhaustive bibliography dealing with this subject is in Cronan, 1974) .
Regarding Site 398, we believe that the high levels of manganese are due to submarine volcanic activity (hydrothermal and/or magmatic emanations). From the Maestrichtian to the early Oliogocene, there was a period of volcanic activity, reaching maximum intensity in the late Eocene. 
IRON
The distribution of iron ( Figure 7 ) can be divided into three basic periods.
1) A high concentration zone in Barremian and Hauterivian time;
2) A low concentration zone in the Miocene-Pliocene;
3) A very low concentration zone between the Maestrichtian and the Oligocene.
As was true for manganese, the problem is to determine the origin of these varying concentrations; once again, there can be either continental erosion or submarine volcanic activity.
For the Barremian to Hauterivian and the MiocenePliocene periods, we think that the iron originated from continental erosion. Given that the solubility products of iron and manganese oxides are very different, it normally would not be possible for the two elements to be co-precipitated. Figure 8 shows that those samples with a high concentration of iron have a correspondingly low concentration of manganese and vice versa. It becomes possible, therefore, to outline the basic characteristics of particular groups of samples, as we already have done for Leg 44 (Renard et al., 1978) .
A group of samples from Site 398 with a high concentration of iron is characteristic of continental erosion sediments (Hauterivian, Barremian, and Miocene-Pliocene) . Similarly, a group of samples with a high concentration of manganese is characteristic of volcanic sediments (Maestrichtian to Oligocene). The high concentrations of iron in the Hauterivian and Barremian samples imply a close proximity to the coastline.
There remains the problem of the Aptian-Albian samples. These were found to be totally lacking in calcium carbonates; however, they did contain high concentrations of both manganese (200,000 ppm) and iron compounds (20,000 to 40,000 ppm), when treated with acetic acid. The fact that these concentrations are always associated with the formation of new ocean floor leads us to postulate that the Aptian-Albian period was one of important oceanic expansion for this particular region, a finding which seems to agree with the geophysical data. Figure 5 . Relationship between isotopic oxygen composition and strontium concentrations.
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